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LOAD BALANCING AND SEGMENTATION
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation of co-pending
U.S. patent application Ser. No. 16/284,286, entitled “SEG-

MENTATION AND BALANCING SYSTEM” filed Feb.
25, 2019, which claims priority to U.S. patent application
Ser. No. 14/530,063, entitled “SYSTEM FOR CLAIM
LOAD BALANCING” filed Oct. 31, 2014, which claims
priority to U.S. Provisional Patent Application 62/046,348,
entitled “SYSTEM FOR CLAIM DATA SEGMENTATION
AND LOAD BALANCING™ filed Sep. 5, 2014. The entire
content ol these applications are incorporated herein by
reference for all purposes.

FIELD OF THE INVENTION

The present invention relates to computer systems and
more particularly to computer systems that provide an
automated insurance claim processing system.

BACKGROUND

An 1msurer may provide payments when claims are made
in connection with an insurance policy. For example, an
employee who 1s mjured while working might receive
payments associated with a workers” compensation insur-
ance policy purchased by his or her employer. Similarly, a
person mmvolved 1 an automobile accident may receive a
payment in connection with an automobile insurance policy.
The msurer may assign a claim handler to communicate with
a claimant, an employer, another insurer, and/or medical
service providers to help determine the appropriate amount
of payment. Note that submitted claims may involve various
amounts of work by a claim handler. For example, one type
or segment of isurance claim might be relatively straight-
forward while another segment of claims mvolve complex
determinations of liability and/or injury 1ssues.

In one approach, a received insurance claim 1s simply
assigned to a claim handler 1n a random or round robin
manner. This, however, might lead to one claim handler
having a significantly more complex workload as compared
to another claim handler. Moreover, manually determinming,
the complexity of an insurance claim, and/or which claim
handler 1t should be assigned, can be a time consuming and
error prone task, especially when there are a substantial
number of claims, of many different types, to be analyzed.
For example, an insurer might receive tens of thousands of
new insurance claims each year (which might represent a
billion dollars of potential liability). It would therefore be
desirable to provide systems and methods to facilitate the
assignment of insurance claims to appropriate segments
and/or to claim handlers 1n an automated, eflicient, and
accurate manner.

SUMMARY

According to some embodiments, systems, methods,
apparatus, computer program code and means may facilitate
the assignment of msurance claims to appropriate segments
and/or claim handlers. In some embodiments, a communi-
cation device may receive data indicative of a plurality of
insurance claims along with an indication of an appropriate
claim segment classification for each insurance claim. A first
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claim handler may then be automatically selected for a first
insurance claim based at least in part on: (1) a first segment
classification associated with the first mnsurance claim, (11)
numbers of other insurance claims currently assigned to
claim handlers, and (111) load factors associated with claim
handlers. An indication of the selected first claim handler
may then be transmitted.

A technical eflect of some embodiments of the mnvention
1s an 1mproved and computerized method to facilitate the
assignment of insurance claims to appropriate segments
and/or claim handlers. With these and other advantages and
features that will become hereinafter apparent, a more
complete understanding of the nature of the invention can be
obtained by referring to the following detailed description
and to the drawings appended hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s block diagram of a system according to some
embodiments of the present invention.

FIG. 2 1illustrates a method that might be performed 1n
accordance with some embodiments.

FIG. 3 1s block diagram of a segmentation system accord-
ing to some embodiments of the present invention.

FIG. 4 1s an example of a method that might be performed
according to some embodiments.

FIG. 5 illustrates a screen display of a configurable
insurance claim segment ranking table 1n accordance with
some embodiments.

FIG. 6 1s an example of a method that might be performed
according to some embodiments.

FIG. 7 1s block diagram of a segmentation tool or platform
according to some embodiments of the present invention.

FIG. 8 1s a tabular portion of an insurance claim database
according to some embodiments.

FIG. 9 1s a tabular portion of a cause of injury database
according to some embodiments.

FIG. 10 1s a tabular portion of an injury database accord-
ing to some embodiments.

FIG. 11 1s a tabular portion of a configurable parameters
database according to some embodiments.

FIG. 12 1s a tabular portion of a jurisdiction database
according to some embodiments.

FIG. 13 1s a tabular portion of a database of other rules
according to some embodiments.

FIG. 14 1illustrates a screen display of a segmentation
report 1n accordance with some embodiments.

FIG. 15 1s block diagram of a load balancing and assign-
ment system according to some embodiments of the present
invention.

FIG. 16 1s a tabular portion of a claim database according,
to some embodiments.

FIG. 17 1s a tabular portion of a claim handler database
according to some embodiments.

FIG. 18 1s an example of a method that might be per-
formed according to some embodiments.

FIG. 19 1s a graph illustrating overall numbers of msur-
ance claims that are currently being processed by claim
handlers via an expedited workilow 1n accordance with
some embodiments.

FIG. 20 1illustrates a screen display of an assignment
preferences table 1mn accordance with some embodiments.

FIG. 21 illustrates a screen display of a dedicated claim
handler manager in accordance with some embodiments.

FIG. 22 illustrates a screen display of a catastrophe
management table 1n accordance with some embodiments.
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FIG. 23 1s a partially functional block diagram that
illustrates aspects of a computer system provided 1n accor-
dance with some embodiments of the invention.

FIG. 24 1s a block diagram that provides another repre-
sentation of aspects of the system of FIG. 20.

FI1G. 25 1s a flow chart 1llustrating how a predictive model
might be trained according to some embodiments.

FIG. 26 illustrates predictive model inputs according to
some embodiments.

FI1G. 27 illustrates a handheld device displaying informa-
tion about an insurance claim processing system 1n accor-
dance with some embodiments.

DETAILED DESCRIPTION

An msurer may provide payments when claims are made
in connection with an msurance policy, such as a workers’
compensation or automobile insurance policy. Note that
embodiments may also be associated with other types of
insurance, including long term disability insurance, short
term disability insurance, flexible combinations of short and
long term disability insurance, homeowners insurance, prop-
erty msurance, general hiability insurance, commercial 1insur-
ance, and/or personal nsurance.

Manually determining the complexity of each received
insurance claim and/or which claim handler should be
assigned to that claim can be time consuming and difficult
task, especially when there are a substantial number of
claims to be analyzed. It would therefore be desirable to
provide systems and methods to facilitate the assignment of
isurance claims to appropriate segments ol complexity
and/or to claim handlers. FIG. 1 1s block diagram of a system
100 according to some embodiments of the present mnven-
tion. In particular, the system 100 includes an insurance
claim processing system 150 that receives information about
isurance claims (e.g., by receiving an electronic file from a
team leader, an employer, an employee, an insurance agent,
a medical service provider, or a data storage unit 110).
According to some embodiments, incoming telephone calls
and/or documents from a doctor may be used to create
information m a claim system 120 which, 1n turn, can
provide mformation to the nsurance claim processing sys-
tem 150. In other embodiments, the insurance claim pro-
cessing system 150 may retrieve information from a data
warchouse 130 (e.g., when the insurance claim processing
system 150 1s associated with an automobile insurance
system, some information may be copied from an automo-
bile insurance data warehouse). In other embodiments, some
or all of the information about an 1nsurance claim may be
received via a claim submission process.

The mnsurance claim processing system 150 may, accord-
ing to some embodiments, include segmentation logic 170
that automatically determines an appropriate segment (e.g.,
based on the likely complexity or liability) for nsurance
claims (e.g., 1n accordance with customizable configurations
parameters 172). This segmentation information may then
be used by a load balancing and assignment engine 180 to
select an appropriate claim handler 160 for each isurance
claim. According to some embodiments, historical informa-
tion may be used to generate appropriate segmentation
and/or claim assignment rules to be applied based on the
specific facts of the msurance claim being processed.

The 1mnsurance claim processing system 150 might be, for
example, associated with a Personal Computers (PC), laptop
computer, an enterprise server, a server farm, and/or a
database or similar storage devices. The isurance claim

10

15

20

25

30

35

40

45

50

55

60

65

4

processing system 1350 may, according to some embodi-
ments, be associated with an insurance provider.
According to some embodiments, an “automated” 1nsur-
ance claim processing system 150 may facilitate the assign-
ment of insurance claims to appropriate segments and/or
claim handlers 160. For example, the insurance claim pro-
cessing system 150 may automatically output a recom-
mended claim segment for a received insurance claim (e.g.,
indicating that the insurance claim belongs in a “high
exposure” segment) which may then be used to facilitate
assignment ol a claim handler 160. As used herein, the term
“automated” may refer to, for example, actions that can be
performed with little (or no) intervention by a human.
Moreover, any of the embodiments described herein may be
“dynamically” performed by monitoring parameters and/or
automatically updating outputs 1n substantially real time.
As used herein, devices, including those associated with
the msurance claim processing system 1350 and any other
device described herein, may exchange information via any
communication network which may be one or more of a

Local Area Network (LAN), a Metropolitan Area Network
(MAN), a Wide Area Network (WAN), a proprietary net-
work, a Public Switched Telephone Network (PSTN), a
Wireless Application Protocol (WAP) network, a Bluetooth
network, a wireless LAN network, and/or an Internet Pro-
tocol (IP) network such as the Internet, an intranet, or an
extranet. Note that any devices described herein may com-
municate via one or more such communication networks.

The msurance claim processing system 150 may store
information into and/or retrieve information from the data
storage 110. The data storage 110 might be associated with,
for example, a client, an employer, or insurance policy and
might store data associated with past and current insurance
claims and/or payments. The data storage 110 may be locally
stored or reside remote from the insurance claim insurance
claim processing system 150. As will be described further
below, the data storage 110 may be used by the insurance
claim processing system 150 to generate predictive models.
According to some embodiments, the msurance claim pro-
cessing system 150 communicates a recommended claim

processing workflow (e.g., expedited or normal worktlows),
such as by transmitting an electronic file to a claim handler
160, a client device, an insurance agent or analyst platiform,
an email server, a workflow management system, etc. In
other embodiments, the msurance claim processing system
150 might output a recommended claim worktlow indication
to a team leader who might select a claim handler based on
that indication or override the indication based on other
factors associated with the msurance claim.

According to some embodiments, the mmsurance claim
processing system 150 further includes an anti-fraud wizard
152 (e.g., to help detect mappropriate msurance claims), a
Workers” Compensation (“WC”) indemnity reconciliation
tool 154 (e.g., to help a claim handler 160 comply with
various jurisdiction based regulations), a risk transfer tool
156 (e.g., to help identity other parties who may have
liability in connection with an insurance claim), and/or a
property salvage tool 158 (e.g., to help i1dentily situations
where value may be 1dentified and/or obtained 1n connection
with an insurance claim). Moreover, the insurance claim
processing system 150 may transmit information to other
devices 190 or applications, such as email servers, report
generators, calendar applications, etc. Note that at least some
of the tool and other applications associated with the nsur-
ance claim processing system 150 might be incorporated



US 11,699,192 B2

S

within, or utilize, an electronic spreadsheet, such as the
EXCEL® electronic spreadsheet program available from
MICROSOFT®.

Although a single insurance claim processing system 150
1s shown in FIG. 1, any number of such devices may be
included. Moreover, various devices described herein might
be combined according to embodiments of the present
invention. For example, in some embodiments, the claim
insurance claim processing system 150 and data storage 110
might be co-located and/or may comprise a single apparatus.

FIG. 2 1illustrates a method that might be performed by
some or all of the elements of the system 100 described with
respect to FIG. 1 according to some embodiments of the
present invention. The flow charts described herein do not
imply a fixed order to the steps, and embodiments of the
present invention may be practiced in any order that 1s
practicable. Note that any of the methods described herein
may be performed by hardware, software, or any combina-
tion of these approaches. For example, a computer-readable
storage medium may store thercon instructions that when
executed by a machine result 1n performance according to
any of the embodiments described herein.

At 202, data may be received indicative of a plurality of
insurance claims submitted 1n connection with insurance
policies. The msurance claims might be associated with, for
example, workers’ compensation insurance claims and/or
automobile insurance claims. Note that the data indicative of
insurance claims might be received via submitted paper
claims, a telephone call center, and/or an online claim
submission web site.

At 204, insurance claims may be assigned to claim
handlers based, at least in part, on a segmentation analysis.
For example, an mnsurance claim might be recognized as
requiring highly complex handling (e.g., a claim 1dentified
as a “longshore” claim) and thus be assigned to a “special-
1zed” segment. As a result, the claim may be assigned to a
particular group of claim handlers who have experience with
these types of insurance claims.

At 206, insurance claims may be analyzed using a fraud
detection wizard. The fraud detection wizard may, for
example, look for suspicious information, patterns, or values
within one or more insurance claims (which, when found,
may prompt further investigation. At 208, workers” com-
pensation insurance claims may be verified using a recon-
ciliation tool. For example, different jurisdictions may have
different recordkeeping requirement and/or penalties asso-
ciated with workers” compensation claims and the recon-
ciliation tool may help claim handlers process such claims 1n
an appropriate manner. At 210, embodiments may look for
potential recoveries using a risk transier tool. According to
some embodiments, the risk transfer tool might identily
other parties (e.g., other msurance companies, employers,
etc. who might be liable for at least a portion of the payments
associated with an insurance claim). At 212, embodiments
may look for potential recoveries using a salvage tool (e.g.,
the salvage value associated with an automobile accident)
and the msurance claims may be settled.

FIG. 3 1s block diagram of a segmentation system 300
according to some embodiments of the present invention.
The segmentation system 300 includes segmentation logic
370 which may be associated with the segmentation logic
170 described with respect to FIG. 1. According to some
embodiments, the segmentation logic 370 automatically
determines an appropriate segment (e.g., based on the likely
complexity or liability) for insurance claims (e.g., 1n accor-
dance with customizable configurations parameters 372).
This segmentation information may then be transmitted to a
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load balancing and assignment engine to select an appro-
priate claim handler for each insurance claim. Note that
different types of insurance may be associated with different
types of segmentation logic. For example, as illustrated in
FIG. 3, a workers’ compensation insurance claim may be
processed using workers’ compensation segmentation logic
310 while an msurance claim may be processed using
automobile msurance segmentation logic 320.

FIG. 4 illustrates a method that might be performed by
some or all of the elements of the system 300 described with
respect to FIG. 3 according to some embodiments of the
present invention. At 402, data may be recerved indicative of
a plurality of msurance claims submitted in connection with
insurance policies. The insurance claims might be associated
with, for example, workers’ compensation claims, business
imsurance claims, homeowners 1insurance claims, automobile
msurance claims, and/or other types of insurance claims.
Note that the data indicative of insurance claims might be
received via submitted paper claims, a telephone call center,
an online claim submission web page, etc. 1n connection
with a First Notice Of Loss (“FNOL”). Although some
embodiments are described with respect to a newly received
insurance claim, note that any of the embodiments described
herein may be performed in connection with an insurance
claim currently being processed by a claim handler. For
example, 1 information about the insurance claim changes
(e.g., more mformation about an injury associated with the
claim becomes available), the system may dynamically
execute segmentation logic and automatically adjust the
segment that 1s associated with the claim. Note that this may,
in some cases, result i the msurance claim being assigned
to a diflerent claim handler.

At 404, it may be automatically determined 11 the nsur-
ance claim 1s associated with a first type of insurance. In the
example of FIG. 4, 1t 1s determined 11 the insurance claim 1s
associated with an automobile insurance policy. If so,
embodiments may analyze the received data associated with
the insurance claim, 1 accordance with first segmentation
logic, to determine a segment classification appropriate for
the insurance claim. In the example of FIG. 4, embodiments
may analyze the types of damage associated with the insur-
ance claim (e.g., whether people were 1injured, automobiles
were damaged, windshields were broken, towing services
were required, etc.) at 406. Embodiment may also analyze
one or more hard rules associated with other vehicle insur-
ance policies, state laws, etc. at 408. As a result of such an
analysis, an appropriate segment for the automobile nsur-
ance claim may be output at 410.

If 1t was determined that the insurance claim was not
associated with an automobile surance policy at 404, 1t
may be automatically determining if an msurance claim 1s
associated with a second type of insurance. In the example
of FIG. 4, 1t 1s determined if the insurance claim 1s associ-
ated with workers’ compensation insurance policy at 412. If
so, embodiments may analyze the received data associated
with the insurance claim, in accordance with second seg-
mentation logic, to determine a segment classification
appropriate for the insurance claim. In the example of FIG.
4, embodiments may analyze the category of the injury and
whether or not the injury occurred while the employee was
working at 414. Embodiment may also analyze how long the
employee has been absent from work as a result of the injury
at 416. As a result of such an analysis, an appropriate
segment for the workers” compensation claim may be output
at 418.

If the msurance claim 1s not associated with an automo-
bile or workers” compensation 1msurance policy, an appro-
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priate segment may be determined with other logic at 420,
such as logic associated with homeowners insurance, prop-
erty isurance, general liability insurance, commercial insur-
ance, and/or personal insurance. By way of examples, seg-
mentation logic might evaluate a potential claim hability, an 3
injury classification, an injury severity, whether or not
people were hospitalized and/or admitted to an intensive
care unit. As still other example, segmentation logic might
evaluate a claimant age (e.g., claims associated with people
over 60 years old might require special handling), co- 10
morbidity information (e.g., claims associated with people
having a Body Mass Index (“BMI”) over a pre-determined
threshold value might require special handling), an amount

of work absence, jurisdiction information (e.g., claims from
New York might be subject to certain restrictions), and/or an 15
indication of potential litigation (e.g., if a particular claimant
has legal representation, his or her claim might be assigned

to a high risk segment and, as a result, be assigned to special
group ol claim handlers).

According to some embodiments, segmentation logic may 20
be associated with a segment ranking table. For example,
FIG. 3 1llustrates a screen display 500 of an insurance claim
segment ranking table 510 1n accordance with some embodi-
ments. In particular, the table 510 includes the claim seg-
ment description and associated segment rank, with higher 25
value ranking indicating more complex and/or higher risk
insurance claims. According to some embodiments, the table
1s configurable, such as by letting an operator select 550 a
segment and adjust that segment’s position within the table.
For example, the operator might select the “unknown™ 30
segment, drag 1t below the “intermediate” segment, and drop
the segment. As a result, “unknown” might be assigned a
rank of “3” and 1intermediate may be assigned a rank of “2.”
Such an adjustment to the table 510 may result 1n different
claim handlers being selected for those segments. 35

FIG. 6 1s an example of a method that might be performed
according to some embodiments. At 602, data may be
received indicative of a workers” compensation insurance
claiam. The data might include, or be supplemented to
include, for example: a date and time, a claim number, a 40
claim type, a loss date, a benefit state, a claimant name, a
claimant date of birth, a cause of 1njury, a claim description,

a body part, an 1njury, a return to work date, an indication of
whether the claimant was injured doing normal job duties,
an employment status, an indication of whether an mjury 45
resulted 1n death, an indication of whether the injury requires
surgery, an indication of whether claim involves equipment
or machinery, an indication of whether safety equipment was
provided, an indication of whether the claim 1s questionable,
and/or an indication of whether and injured worker 1s 50
represented by an attorney. As still further examples, the data
might include a claim description, a type of loss, a body part,
an 1njury, a geographic location, and/or forms and policy
endorsements associated with the insurance claim and/or
insurance policy. 55

At 604, embodiments may apply injury driven foundation
logic to determine a first segment for the insurance claim (an
injury driven foundation segment). For example, the insur-
ance claim might be associated with an injured finger and,
as a result, be assigned to a “core” claim segment (with a 60
rank of 1).

At 606, embodiments may apply non-injury driven rules
and mechanisms to determine a second segment for the
insurance claim (a non-injury driven segment). For example,
the claimant might be over 60 years old and, as a result, the 65
insurance claim might be assigned to an “intermediate”
claim segment.

8

If the second segment (the non-injury driven segment) 1s
not ranked higher than the first segment (the injury driven
foundation segment) at 608, the first segment (the njury
driven foundation segment) 1s output to a load balancing and
assignment engine at 610. If the second segment (the non-
injury driven segment) 1s ranked higher than the first seg-
ment at 608, the second segment 1s output to a load balanc-
ing and assignment engine at 612. That 1s, the higher ranked
segment may always be selected for output to the load
balancing and assignment engine for processing. The load
balancing and assignment engine may then use that higher
ranked segment when selecting a claam handler for the
insurance claim.

Note that the embodiments described herein may be
implemented using any number of different hardware con-
figurations. For example, FIG. 7 illustrates a segmentation
platform 700 that may be, for example, associated with the
systems 100, 300 of FIGS. 1 and 3. The segmentation
plattorm 700 comprises a processor 710, such as one or
more commercially available Central Processing Units
(CPUs) 1n the form of one-chip microprocessors, coupled to
a communication device 720 configured to communicate via
a communication network (not shown i FIG. 7). The
communication device 720 may be used to communicate,
for example, with one or more claim systems, remote team
leaders, load balancing and assignment engines, and/or
claim handler devices. The segmentation platform 700 fur-
ther includes an input device 740 (e.g., a mouse and/or
keyboard to enter information about segmentation logic) and
an output device 750 (e.g., to output an indication of an
appropriate segment).

The processor 710 also communicates with a storage
device 730. The storage device 730 may comprise any
appropriate mnformation storage device, including combina-
tions of magnetic storage devices (e.g., a hard disk drive),
optical storage devices, mobile telephones, and/or semicon-
ductor memory devices. The storage device 730 stores a
program 712 and/or a segmentation engine 714 for control-
ling the processor 710. The processor 710 performs instruc-
tions of the programs 712, 714, and thereby operates in
accordance with any of the embodiments described herein.
For example, the processor 710 may receive data indicative
of a plurality of insurance claims submitted 1n connection
with nsurance policies. The processor 710 may then auto-
matically determine that a first insurance claim 1s associated
with a first type of insurance and that a second insurance
claim 1s associated with a second type of insurance. The
received data associated with the first insurance claim may
be analyzed by the processor 710 1n accordance with first
segmentation logic to determine a {irst segment classifica-
tion appropriate for the first mnsurance claim. Similarly, the
received data associated with the second insurance claim
may be automatically analyzed the processor 710 in accor-
dance with second segmentation logic to determine a second
segment classification appropriate for the second isurance
claim. Indications of the first and second segment classifi-
cations may then be transmitted (e.g., to a load balancing
and assignment engine that automatically selects claim
handlers for insurance claims).

The programs 712, 714 may be stored in a compressed,
uncompiled and/or encrypted format. The programs 712,
714 may furthermore include other program elements, such
as an operating system, a database management system,
and/or device drivers used by the processor 710 to interface
with peripheral devices.

As used herein, mformation may be “received” by or
“transmitted” to, for example: (1) the segmentation platform
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700 from another device; or (1) a soltware application or
module within the segmentation platform 700 from another
soltware application, module, or any other source.

In some embodiments (such as shown in FIG. 7), the
storage device 730 further stores an insurance claim data- 5
base 800, a cause of mjury database 900, an 1njury database
1000, a configurable parameters database 1100, a jurisdic-
tion database 1200, and a database for other rules 1300.
Examples of databases that may be used in connection with
the segmentation platform 700 will now be described in 10
detail with respect to FIGS. 8 through 13. Note that the
database described herein i1s only one example, and addi-
tional and/or diflerent information may be stored therein.
Moreover, various databases might be split or combined 1n
accordance with any of the embodiments described herein. 15
For example, the configurable parameters database 1100
and/or the database for other rules 1300 might be 1ncorpo-
rated with the segmentation engine 714.

Referring to FIG. 8, a table 1s shown that represents the
insurance claim database 800 that may be stored at the 20
segmentation platform 700 according to some embodiments.
The table may include, for example, entries 1dentifying
isurance claims being processed in accordance with some
embodiments described herein. The table may also define
fields 802, 804, 806, 808, 810, 812 for each of the entries. 25
The fields 802, 804, 806, 808, 810, 812 may, according to
some embodiments, specily: a claim identifier 802, an
insurance type 804, a jurisdiction 806, a cause of injury 808,
an amount of time an employee may miss from work 810,
and a segment 812. The insurance claim database 800 may 30
be created and updated, for example, based on insurance
claim mformation electrically received on a periodic basis.

The claim identifier 802 may be, for example, a unique
alphanumeric code 1dentifying an insurance claim that has
been submitted 1n connection with insurance policy. The 35
insurance type 804 may indicate the type ol insurance
associated with the claim and/or policy. For example, as
illustrated 1 FIG. 8 the insurance claim having a claim
identifier of “C 100004 1s associated with “homeowners
liability insurance.” The jurisdiction 806 might indicate 40
where the claim was made and/or where an 1njury occurred.
The cause of injury 808 might indicate what type of injury
1s associated with the insurance claim and the amount of
time an employee may miss from work 810 might indicate,
for example, that a claimant 1s likely to be out of work for 45
2 weeks because of his or her injury. The segment 812 may
indicate, for example, the automatically determined segment
that reflects the insurance claim’s level of complexity,
potential lability, etc.

FIG. 9 1s a tabular portion of a cause of injury database 50
900 that may be stored at the segmentation platform 700
according to some embodiments. The table may include, for
example, entries 1dentitying standard Claim Description
Code (“CDC””) and/or International Statistical Classification
of Diseases and Related Health Problems (“ICD”) codes 55
associated with insurance claims. The table may also define
fields 902, 904, 906, 908 for each of the entries. The fields
902, 904, 906, 908 may, according to some embodiments,
specily: a cause of mjury 1dentifier 902, a cause of mjury
904, an indication of whether new employees should be 60
excluded 906, and a claim description 908. The cause of
ijury database 900 may be created and updated, for
example, based on publically available and/or internal infor-
mation electrically updated on a periodic basis.

The cause of 1injury 1dentifier 902 may be, for example, a 65
unique alphanumeric code 1dentifying an mnjury that might
be associated with an msurance claim and might be based on

10

or associated with the cause of 1injury identifier 808 1n the
insurance claim database 800. The cause of injury 904 might
provide more detailed information about the injury and the
indication of whether new employees should be excluded
906 might indicate, for example, that newly hired claim
handlers should not handle these types of injurnies. Finally,
the claim description 908 may explain what caused the
imjury (e.g., the cause of mjury identifier 902 “COI_103”
indicates that the claimant slipped or fell from a stairway,
escalator, or elevator).

FIG. 10 1s a tabular portion of an injury database 1000 that
may be stored at the segmentation platform 700 according to
some embodiments. The table may include, for example,
entries 1dentifying specific injuries suflered by claimants.
The table may also define fields 1002, 1004, 1006, 1008 for
cach of the entries. The fields 1002, 1004, 1006, 1008 may,
according to some embodiments, specily: an injury identifier
1002, a body party 1004, an indication of whether new
employees should be excluded 1006, and an ijury descrip-
tion 1008. The injury database 1000 may be created and
updated, for example, based on publically available and/or
internal information electrically updated on a periodic basis.
The injury 1dentifier 1002 may be, for example, a unique
alphanumeric code identifying injuries that might be sui-
fered by claimants. In particular, the body party 1004 may
indicate where a claimant might be hurt and the indication
of whether new employees should be excluded 1006 might
prevent newly hired claim handlers from handling claims
with this type of injury. The injury description 1008 may
turther describe the mjury (e.g., the mjury i1dentifier 1002
“INJ 004 indicates that the claimant suftered a laceration
on his or her facial soft tissue).

FIG. 11 1s a tabular portion of a configurable parameters
database 1100 that may be stored at the segmentation
plattorm 700 according to some embodiments. The table
may 1nclude, for example, entries i1dentilying parameters

that can be configured by an operator to adjust segmentation
logic. The table may also define fields 1102, 1104, 1106,

1108, 1110 for each of the entries. The fields 1102, 1104,
1106, 1108, 1110 may, according to some embodiments,
specily: a configurable parameter 1dentifier 1102, an insur-
ance type 1104, an override indication 1106, a parameter
description 1108, and a parameter value 1110. The config-
urable parameter database 1100 may be created and updated,
for example, by an administrator, programmer, and/or opera-
tor of an 1nsurance claim processing system.

The configurable parameter 1dentifier 1102 may be, for
example, a unique alphanumeric code identifying a param-
cter that may be used to control segmentation for a particular
insurance type 1104. The override indication 1106 may
indicate whether or not this parameter can be changed by
particular parties. The parameter description 1108 and asso-
ciated parameter value 1110 may define, for example, logic
or a rule that can be used when performing segmentation on
an 1insurance claim. For example, the configurable parameter
1102 of “CP_001"" indicates that for workers’ compensation
insurance claims claimants over 60 years old a segment of
“core” 1s the lowest ranked segment that 1s allowed to be
output for that insurance claim. Moreover, by adjusting the
parameter value 1110 1n the database 1100, this age can be
adjusted.

FIG. 12 1s a tabular portion of a jurisdiction database 1200
that may be stored at the segmentation platform 700 accord-
ing to some embodiments. The table may include, for
example, entries 1dentiiying jurisdictions that may be asso-
ciated with insurance claims. The table may also define

fields 1202, 1204, 1206 for each of the entries. The fields
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1202, 1204, 1206 may, according to some embodiments,
specily: a jurisdiction 1202, an msurance type 1204, and a
rule 1206. The junisdiction database 1200 may be created
and updated, for example, by an administrator, programmer,
and/or operator of an msurance claim processing system.

The junisdiction 1202 may be, for example, a unique
alphanumeric code identifying a jurisdiction (e.g., a stated)
for a particular insurance type 1204. Moreover, the rule 1206
may define how 1nsurance claims should be handled within
that jurisdiction 1202. For example, in the jurisdiction 1202
of Connecticut, workers’ compensation insurance claims
might be subject to a statutory minimum average weekly
wage of $400.

FIG. 13 1s a tabular portion of a database of other rules
1300 that may be stored at the segmentation platform 700
according to some embodiments. The table may include, for
example, entries 1dentifying rules that have been defined to
be applied within segmentation logic. The table may also
define fields 1302, 1304 for each of the entries. The fields
1302, 1304 may, according to some embodiments, specily:
a rule identifier 1302 and the rule 1304. The database of
other rules 1300 may be created and updated, for example,
by an admuinistrator, programmer, and/or operator of an
isurance claim processing system.

The rule identifier 1302 may be, for example, a unique
alphanumeric code identifying the rule 1304. For example,
the rule 1dentifier 1302 of “R_001" indicates that for work-
ers’ compensation claims, if the claim type 1s “longshore”
then the output segment should be “specialized.” As a result,
those 1msurance claims may be assigned to a claim handler
within a group of handlers having experience with those
types of insurance claims.

The information in the databases described with respect to
FIGS. 8 through 13 may be used by a claim processing
system (e.g., via segmentation logic within the system) to
assign an appropriate segment to each insurance claim. For
example, FIG. 14 illustrates a screen display 1400 of a
segmentation report in accordance with some embodiments.
In particular, the report lists insurance claims along with the
segment 1410 that has been assigned to each claim. These
segments 1410 may then be used to assign the claims to
appropriate claim handlers.

FIG. 15 1s block diagram of a load balancing and assign-
ment system 1500 according to some embodiments of the
present invention. The system 1500 includes a load balanc-
ing and assignment system 1500 includes a load balancing
and assignment engine 1580 that may be associated with the
load balancing and assignment system engine 180 of FIG. 1.
The load balancing and assignment engine 180 may receive
indications of segment classifications from segmentation
logic. Moreover, a load balancing platform 1582 and/or
claim handler assignment platform 1584 may use the seg-
mentation information to assign msurance claims to appro-
priate claim handlers 1560. A claim database 1600 may store
information about insurance claims that have been received
by the insurance claim processing system, and a claim
handler database 1700 may store information about the
claim handlers 1560.

According to some embodiments, the load balancing
platform 1582 may help ensure that various claim handlers
1560 work on an appropriate number of insurance claims at
any given time. That i1s, the load balancing platform 1582
may select a claim handler 1560 based at least 1n part on the
total number of insurance claims that are currently assigned
to various claim handlers 1560. Moreover, according to
some embodiments each claim handler 1560 1s associated
with a “load factor” that indicates a relative workload (e.g.,
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total number of insurance claims) that might be appropriate
for that particular handler 1560. For example, a newly hired
claiam handler 1560 might be expected to handle fewer
insurance claims as compared to a more experience handler
1560.

Moreover, 1n some embodiments the load balancing plat-
form may receirve an indication of employee availability
from a separate human resources platform 1590. The indi-
cation of employee availability may reflect, for example,
paid time off, sick days, vacation, unpaid absences, an
indication that an employee 1s temporarily away from his or
her workstation, or a specific limitation associated with a
specific employee (e.g., a particular claim handler might
only work four hours per day). According to some embodi-
ments, the load balancing platform 1582 may select a claim
handler 1560 based at least 1in part on scheduled paid time ol
associated with each claim handler 1560. For example, a
claim handler 1560 who 1s about to take a one week vacation
might be expected to handle fewer insurance claims as
compared to other claim handlers 1560. Still further, accord-
ing to some embodiments the load balancing platform 1582
may select a claim handler 1560 based at least in part on a
request for more msurance claims recerved from that claim
handler 1560. For example, a claim handler 1560 who
indicates he or she 1s available and able to take on additional
cases may be more likely to be assigned a new insurance
claim as compared to other claim handlers 1560.

FIG. 16 1s a tabular portion of a claim database 1600 that
may be stored at the load balancing and assignment engine
1500 according to some embodiments. The table may
include, for example, entries i1dentifying claims being

handled by the insurance claim processing system. The table
may also define fields 1602, 1604, 1606, 1608 for cach of the

entries. The fields 1602, 1604, 1606, 1608 may, according to
some embodiments, specily: a claim identifier 1602, an
insurance type 1604, a segment 1606, and an assigned claim
handler 1dentifier 1608. The claim database 1600 may be
created and updated, for example, based on information
clectrically received from segmentation logic and/or gener-
ated by a load balancing and assignment engine on a
periodic basis.

The claim identifier 1602 may be, for example, a unique
alpflanumerlc code 1dent1fy1ng a claim being handled by the
insurance claim processing system in connection with the
insurance type 1604. The segment 1606 may indicate, for
example, the complexity and/or level of risk for the claim as
was automatically determined by segmentation logic. The
assigned claim handler identifier 1608 may indicate, for
example, a particular person who has been assigned to work
on that insurance claim.

FIG. 17 1s a tabular portion of a claim handler database
1700 that may be stored at the load balancing and assign-
ment engine 1500 according to some embodiments. The
table may include, for example, entries 1dentifying people

may be selected to handle incoming insurance claims. The
table may also define fields 1702, 1704, 1706, 1708, 1710,

1712 for each of the entries. The fields 1702, 1704, 1706,
1708, 1710, 1712 may, according to some embodiments,
specily: a claim handler identifier 1702, contact information
1704, a load factor 1706 a number of current claims 1708,
upcoming paid time ofl information 1710, and a request
more 1indication 1712. The claim handler database 1700 may
be created and updated, for example, based on information
entered by an operator or electronically received from an
isurer’s human resources department on a periodic basis.

The claim handler identifier 1702 may be, for example, a
unique alphanumeric code i1dentifying a person who might
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be available to work on incoming 1nsurance claims an may
be based on or associated with the assigned claim handler
identifier 1612 1n the claim database 1600. The contact
information 1704 might be a telephone number, email or IP
address, etc. indicating how communication with that person
might be established.

The load factor 1706 and number of current claims 1708
being worked on by the claim handler may be used to
balance workloads between claim handlers. In particular, a
higher load factor 1706 may indicate that the claim handler
1s able to handle more claims as compared to handlers with
lower load factors 1706 (with a load factor of 100% being
average 1n the example of FIG. 17). In particular, an adjusted
load L, ,;1<7=p Mmay be calculated for a claim handler as
follows:

NumberO1Claims ey, ens
LF

LaprusteDp =

where NumberOfClaims,,,,, .., equals the current claims
1708 and LF equals the load factor 1706 in the claim handler
database. The L ,,;;«7zp may then be used to compare
workloads between claim handlers and assign new msurance
claims as appropriate. In the example of FIG. 17, note that
claim handler “H_101"" 1s currently handling more claims
(30 claams) as compared to claam handler “H_102" (23
claims). A new 1nsurance claim, however, might be more
likely to be assigned to “H_101" because his or her adjusted
load (30 divided by 100=0.3) 1s lower than the adjusted load
calculated for “H_102" (23 dlwded by 80=0.3125).

The upcoming paid time off information 1710 may 1ndi-
cate, for example, whether the handler associated with the
claim handler identifier 1702 has an upcoming vacation
scheduled, and the request more indication 1712 may 1ndi-
cate whether or not that particular handler has indicated that
he or she 1s currently looking to take on additional work.

Thus, the information in the database of FIGS. 16 and 17
may be used to assign new insurance claims to claim
handlers. For example, FIG. 18 1s an example of a method
1800 that might be performed according to some embodi-
ments. At 1802, data indicative of an 1nsurance claim
submitted 1n connection with an msurance policy may be
received along with automatically generated segmentation
information. At 1804, a claim handler database may be
accessed to determine a set of all eligible claim handlers for
that imnsurance claim. The set may be based on, for example,
the segmentation information and other information about
the claim (e.g., the claim might require a Spanish speaking
insurance claim handler).

At 1806, handlers with current or upcoming paid time off
(e.g., vacations) may be removed from the set of eligible
claim handlers. At 1808, an adjusted load may be calculated
for each remaining handler by dividing the number of claims
he or she 1s currently working on by his or her load factor.
At 1810, the insurance claim may then be assigned to one of
the remaining handlers based on the adjusted workloads.
According to some embodiments, an 1msurance claim pro-
cessing system may also take into consideration those han-
dlers who have requested more work (if any) and/or use a
round robin algorithm to resolve sitnation where multiple
handlers are equally suitable to receive an msurance claim.

FIG. 19 1s a graph 1900 illustrating overall numbers of
msurance claims that are currently being processed by claim
handlers via an expedited workflow in accordance with
some embodiments. The solid bars 1n FIG. 19 indicate how
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many 1msurance claims each of three handlers are currently
working on. That 1s, a first claim handler 1s working on fewer
claims 1912 as compared to a second claim handler 1914,
and a third claim handler 1s worker the fewest claims 1916.
Thus, a newly received msurance claim might be assigned to
the third claim handler (assuming he or she 1s appropriate 1n
view of the new claim’s segment). However, a paid time off
adjustment might be made for the third claim handler
because he or she 1s planning on taking a two week vacation
(that 1s, the paid time off information can be used for more
than a simple “removal” of the handler as was described 1n
FIG. 18). As a result of this adjustment, the third claim
handler has the highest workload (as 1llustrated by the dotted
line). Moreover, a load factor adjustment has been made for
the second claim handler’s workload (as illustrated by the
dashed line), perhaps because he or she 1s more experienced
and/or productive as compared to the other handlers. As a
result, the second claim handler has the lowest caseload (as
1llustrated by the dashed line) and would therefore receive
the next insurance claim that 1s received by the msurance
claim processing system. According to some embodiments,
after selection of a claim handler for an 1nsurance claim,
feedback performance data may be evaluated (e.g., queue
lengths, claim processing times, quality reviews, etc.) and,
as a result of the evaluation, that msurance claim may be
re-assigned to a different claim handler.

In some cases, msurance claims may be assigned to claim
handlers based on information other than case loads and
vacation time. For example, FIG. 20 1illustrates a screen
display 2000 of an assignment preferences table for a
particular type of insurance line of business 2010 (e.g.,
automobile, property, general liability, or workers’ compen-
sation) 1 accordance with some embodiments. The assign-
ment preferences table may let business users configure
claim handler assignment for particular offices 2020 (e.g., at
different geographical locations such that claim handlers
may be associated with one of a plurahty of claim handler
offices, at least one of the claim handler offices being remote
from other claim handler offices) and/or claim segments
2022 (1.e., core, mtermediate, etc.). According to some
embodiments, overflow rules may let business users set an
overflow threshold. The system may allow, for example, a
different overflow threshold on Mondays 2024 to account
for the addition volume that may have accumulated over the
weekend. When all users 1n an office with the respective
segment attribute meet or exceed the threshold (based on the
number claims assigned that day), the standard overflow
threshold 2026 1s met.

The table may let business users set either an overflow
segment 2028 or an overflow queue 2030, which instructs
the system what to do when the overflow threshold 1s met.
In the case of an overflow segment 2028, the system may
add users with the defined overflow segment 2022 to the
group of users eligible for assignment when the overflow
threshold 2026 1s met. Note the system may load balances
amounts for both segments such that if the users of the mitial
segment are less busy the system will likely continue to
assign claims to the initial segment. On the other hand, 1f
users of the overflow segment are less busy the system will
likely assign claims to the overflow segment.

In the case of an overflow queue 2030, the system may
assigns claim with the respective claim segment to the
speciﬁed overflow queue 2030 when overflow threshold
2026 1s met. Thus, the specified queune may cross offices
2020 and even lines of business 2010.

According to some embodiments, the display 2000 lets
business users toggle assignments directly to a user or
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directly to a queue. When the direct assign queue 2032 is
blank, the system may assign claims with the respective
claim segment 2022 directly to a claim handler using the
load balancing algorithm. On the other hand, when a queue
2032 1s specified, the system may assign claims with the
respective claim segment 2022 to the specified queue 2023.
Again, note that the specified queue 2032 can cross oflices
2020 and lines of business 2010.

According to some embodiments, the table lets business
users assign claims to specified queues at night 2024 and/or
on the weekends. The night 2034 timeframe may be defined
by the business. When the night 2034 and/or the weekend
queues are specified, the system may assign claims with the
respective segment 2022 to the specified queue 2034 when
claims are reported within the business definition of night
(or on the weekend). Because automated assignment occurs
continuously, this capability may let the business manually
assign claims to adjusters who are actually at work and/or
are working aiter hours.

In some embodiments, users may designate an exception
queue 2036 for exception scenarios. When the system can-
not find an eligible user, the claim 1s assigned to the
designated exception queue 2036. This may occur, for
example, 1I the system 1s unable to find a user with the
required attributes or 1f all users with the required attributes
are on vacation.

According to some embodiments, the system determines
il users are eligible for assignment by comparing the claim
details with user profiles. The system may determine eligi-
bility based on three attribute categories: segment attributes,
expertise attributes, and state attributes. The segment attri-
butes may be primary determining factor, and a single user
may be qualified to handle multiple segments. The expertise
attributes (e.g., commercial claims, personal claims, claim
plus claims, non-claim plus claims, employee claims, per-
sonal toys claims, uninsured motorist claims, employer’s
liability, loss assessment claims, 1dentity theft claims, asbes-
tos claims, etc.) may be used to designate a special skill or
ability to handle special claim types. Expertise attributes
may vary by line of business. The state attributes (e.g., AK,
CA, DE, FL, NY, CT, etc.) may indicate that most adjusters
handle a subset of states within their respective oflice based
on business needs and/or state licensing requirements.

In some embodiments, automated re-segmentation may
be performed. Note that the system may derive a claim
segment based on claim details at FNOL and post-FNOL.
The FNOL segmentation and post-FNOL re-segmentation
may use the same logic, however there may be a number of
fields that only become available post-FNOL (e.g., a claim-
ant’s height & weight). When one or more of the following
data elements are adjusted post-FNOL, the system may
re-run the segmentation logic and automatically re-segment
the claim 1f warranted: loss date, loss state, claim description
code, injury, matters, and/or reserves. If the segment 1is
different and the claim requires a higher level resource based
on the segmentation hierarchy for each line of business, the
system may generate a re-assignment activity for the current
adjuster’s team leader.

Certain 1nsurance policies and/or msured may be associ-
ated with particular claim handlers. In such cases, the system
may let business users assign one or more handlers to a
specific account at the policy level. For example, FIG. 21
illustrates a screen display 2100 of a dedicated claim handler
manager in accordance with some embodiments. The user
may select an msurance policy identifier 2110 or 1nsured to
be associated with a team of dedicated claim handler. Note
that 1f a particular msured has both automobile and general
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liability policies with an insurer, a different handler or group
ol handlers might be assigned to that account based on each
line of business. According to some embodiments, a user
may define a period 2120 during which the dedicated
handlers will receive msurance claims. The user may also
add 2130 handlers 2150 to the team for that insurance policy
as appropriate. According to some embodiments, the user
may 1dentily some handlers as “Primary” 2140 handlers. In
this case, the system may assign all claims for that account
to the primary handler. If the primary 1s not available (e.g.,
he or she 1s sick or on vacation), the system may instead
assign insurance claims to one or more backup handlers as
defined on the display 2100 (e.g., primary 2140 equals “N”).
According to some embodiments, a dedicated team might be
associated with an 1nsurance policy such that 1f more than
one handler 1s dedicated to an account/policy and no primary
1s specified, the system may interpret this as meaning that
specified handlers are dedicated and load balance claims for
the account evenly amongst the group.

Some embodiment may provide for catastrophe manage-
ment. For example, FI1G. 22 illustrates a screen display 2200
of a catastrophe management table in accordance with some
embodiments. In particular, the display 2200 lets business
users set catastrophe routing preferences for each catastro-
phe. The display 2200 may, for example, let the user a user
add a catastrophe 2210 by defining a status 2222 (e.g., active
or 1nactive), a catastrophe name 2222, an identifier 2224, a
begin date 2228, and an end date 2228. According to some
embodiments, all claims associated with a catastrophe are
load balanced amongst eligible adjusters 1n a Catastrophe
Claim Office (“CCO”). In some embodiments, claims asso-
ciated with a catastrophe are assigned to the field the same
way claims not associated with the catastrophe would be
assigned. That 1s, claims may be load balanced among
cligible adjusters in the field claim oflices vs. (instead of the
CCO) the CAT claim oflice. According to some embodi-
ments, all claims associated with a catastrophe are load
balanced among eligible adjusters 1n both the CCO and the
field claim oflices.

Thus, segmentation logic and/or a load balancing and
assignment engine may facilitate the processing of insurance
claims. According to some embodiment, a predictive model
may be used i connection with the segmentation and/or
assignment processes. As used herein, the phrase “predictive
model” might refer to, for example, any of a class of
algorithms that are used to understand relative factors con-
tributing to an outcome, estimate unknown outcomes, dis-
cover trends, and/or make other estimations based on a data
set of factors collected across prior trials. Note that a
predictive model might refer to, but 1s not limited to,
methods such as ordinary least squares regression, logistic
regression, decision trees, neural networks, generalized lin-
car models, and/or Bayesian models. The predictive model
might be trained with historical claim transaction data, and
be applied to current claim transactions to determine how
the current claim transactions should be handled. Both the
historical claim transaction data and data representing the
current claim transactions might include, according to some
embodiments, indeterminate data or information extracted
therefrom. For example, such data/information may come
from narrative and/or medical text notes associated with a
claim file.

Features of some embodiments associated with a predic-
tive model will now be described by first referring to FIG.
23. FIG. 23 1s a partially functional block diagram that
illustrates aspects of a computer system 2300 provided 1n
accordance with some embodiments of the invention. For
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present purposes 1t will be assumed that the computer
system 2300 1s operated by an insurance company (not
separately shown) for the purpose of referring certain claims
to 1nsurance claim worktlows and/or handlers as appropri-
ate.

The computer system 2300 includes a data storage mod-
ule 2302. In terms of its hardware the data storage module
2302 may be conventional, and may be composed, for
example, by one or more magnetic hard disk drives. A
function performed by the data storage module 2302 1n the
computer system 2300 1s to recerve, store and provide access
to both historical claim transaction data (reference numeral
2304) and current claim transaction data (reference numeral
2306). As described in more detail below, the historical
claim transaction data 2304 1s employed to train a predictive
model to provide an output that indicates how a claim should
by assigned to claim handler, and the current claim trans-
action data 2306 1s thereaiter analyzed by the predictive
model. Moreover, as time goes by, and results become
known from processing current claim transactions, at least
some of the current claim transactions may be used to
perform further training of the predictive model. Conse-
quently, the predictive model may thereby adapt 1itself to
changing claim patterns.

Either the historical claim transaction data 2304 or the
current claim transaction data 2306 might include, according
to some embodiments, determinate and indeterminate data.
As used herein and in the appended claims, “determinate
data” refers to verifiable facts such as the date of birth, age
or name of a claimant or name of another individual or of a
business or other entity; a type of 1njury, accident, sickness,
or pregnancy status; a medical diagnosis; a date of loss, or
date of report of claim, or policy date or other date; a time
of day; a day of the week; a vehicle identification number,
a geographic location; and a policy number.

As used herein and 1n the appended claims, “indetermi-
nate data” refers to data or other information that 1s not 1n a
predetermined format and/or location 1n a data record or data
form. Examples of indeterminate data include narrative
speech or text, information in descriptive notes fields and
signal characteristics 1n audible voice data files. Indetermi-
nate data extracted from medical notes or accident reports
might be associated with, for example, an amount of loss
and/or details about how an accident occurred.

The determinate data may come from one or more deter-
minate data sources 2308 that are included 1n the computer
system 2300 and are coupled to the data storage module
2302. The determinate data may include “hard” data like the
claiamant’s name, date of birth, social security number,
policy number, address; the date of loss; the date the claim
was reported, etc. One possible source of the determinate
data may be the msurance company’s policy database (not
separately indicated). Another possible source of determi-
nate data may be from data entry by the isurance compa-
ny’s claims intake administrative personnel.

The indeterminate data may originate from one or more
indeterminate data sources 2310, and may be extracted from
raw files or the like by one or more indeterminate data
capture modules 2312. Both the indeterminate data source(s)
2310 and the indeterminate data capture module(s) 2312
may be included in the computer system 2300 and coupled
directly or indirectly to the data storage module 2302.
Examples of the indeterminate data source(s) 2310 may
include data storage facilities for document images, for text
files (e.g., claim handlers’ notes) and digitized recorded
voice files (e.g., claimants” oral statements, witness inter-
views, claim handlers’ oral notes, etc.). Examples of the
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indeterminate data capture module(s) 2312 may include one
or more optical character readers, a speech recognition
device (1.e., speech-to-text conversion), a computer or com-
puters programmed to perform natural language processing,
a computer or computers programmed to 1dentify and extract
information from narrative text files, a computer or com-
puters programmed to detect key words 1n text files, and a
computer or computers programmed to detect indeterminate
data regarding an individual. For example, claim handlers’
opinions may be extracted from their narrative text file
notes.

The computer system 2300 also may include a computer
processor 2314. The computer processor 2314 may include
one or more conventional microprocessors and may operate
to execute programmed 1nstructions to provide functionality
as described herein. Among other functions, the computer
processor 2314 may store and retrieve historical claim
transaction data 2304 and current claim transaction data
2306 1n and from the data storage module 2302. Thus the
computer processor 2314 may be coupled to the data storage
module 2302.

The computer system 2300 may further include a program
memory 2316 that i1s coupled to the computer processor
2314. The program memory 2316 may include one or more
fixed storage devices, such as one or more hard disk drives,
and one or more volatile storage devices, such as RAM
devices. The program memory 2316 may be at least partially
integrated with the data storage module 2302. The program
memory 2316 may store one or more application programs,
an operating system, device drivers, etc., all of which may
contain program instruction steps lfor execution by the
computer processor 2314.

The computer system 2300 further includes a predictive
model component 2318. In certain practical embodiments of
the computer system 2300, the predictive model component
2318 may eflectively be implemented via the computer
processor 2314, one or more application programs stored in
the program memory 2316, and data stored as a result of
training operations based on the historical claim transaction
data 2304 (and possibly also data resulting from training
with current claims that have been processed). In some
embodiments, data arising from model training may be
stored 1n the data storage module 2302, or in a separate data
store (not separately shown). A function of the predictive
model component 2318 may be to determine appropriate
segmentation logic and/or claim assignment process. The
predictive model component may be directly or indirectly
coupled to the data storage module 2302.

The predictive model component 2318 may operate gen-
erally 1n accordance with conventional principles for pre-
dictive models, except, as noted herein, for at least some of
the types of data to which the predictive model component
1s applied. Those who are skilled in the art are generally
familiar with programming of predictive models. It 1s within
the abilities of those who are skilled 1n the art, 11 guided by
the teachings of this disclosure, to program a predictive
model to operate as described herein.

Still further, the computer system 2300 includes a model
training component 2320. The model training component
2320 may be coupled to the computer processor 2314
(directly or indirectly) and may have the function of training
the predictive model component 2318 based on the historical
claim transaction data 2304. (As will be understood from
previous discussion, the model training component 2320
may further train the predictive model component 2318 as
further relevant claim transaction data becomes available.)
The model training component 2320 may be embodied at
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least 1n part by the computer processor 2314 and one or more
application programs stored in the program memory 2316.
Thus the traiming of the predictive model component 2318
by the model training component 2320 may occur 1n accor-
dance with program instructions stored in the program
memory 2316 and executed by the computer processor
2314.

In addition, the computer system 2300 may include an
output device 2322. The output device 2322 may be coupled
to the computer processor 2314. A function of the output
device 2322 may be to provide an output that 1s indicative
of (as determined by the trained predictive model compo-
nent 2318) particular segmentation information for the cur-
rent claim transactions. The output may be generated by the
computer processor 2314 1n accordance with program
instructions stored in the program memory 2316 and
executed by the computer processor 2314. More specifically,
the output may be generated by the computer processor 2314
in response to applying the data for the current claim
transaction to the trained predictive model component 2318.
The output may, for example, be a true/false tlag or a number
within a predetermined range of numbers. In some embodi-
ments, the output device may be implemented by a suitable
program or program module executed by the computer
processor 2314 1n response to operation of the predictive
model component 2318.

Still turther, the computer system 2300 may include a
segmentation, assignment, and load balancing module 2324.
The segmentation, assignment, and load balancing module
2324 may be mmplemented 1 some embodiments by a
soltware module executed by the computer processor 2314.
The segmentation, assignment, and load balancing module
2324 may have the function of directing workflow based on
the output from the output device. Thus the segmentation,
assignment, and load balancing module 2324 may be
coupled, at least functionally, to the output device 2322. In
some embodiments, for example, the segmentation, assign-
ment, and load balancing module 2324 may direct worktlow
by referring, to a claim handler 2326, current claim trans-
actions analyzed by the predictive model component 2318
and found to be associated with one or more claim segments.
In some embodiments, these current claim transactions may
be referred to case manager 2328 who 1s associated with the
claim handler 2326. The claim handler 2326 may be a part
of the insurance company that operates the computer system
2300, and the case manager 2328 might be an employee of
the 1surance company.

FI1G. 24 1s another block diagram that presents a computer
system 2400 1n a somewhat more expansive or comprehen-
sive fashion (and/or 1n a more hardware-oriented fashion).
The computer system 2400, as depicted 1n FIG. 24, includes
a “segmentation, assignment, and load balancing engine”
2401 to automatically and selectively assess newly received
insurance claims for the insurance company. As seen from
FIG. 24, the computer system 2400 may further include a
conventional data communication network 2402 to which
the segmentation, assignment, and load balancing engine
2401 1s coupled.

FIG. 24 also shows, as parts of computer system 2400,
data mput device(s) 2404 and data source(s) 2406, the latter
(and possibly also the former) being coupled to the data
communication network 2402. The data input device(s)
2404 and the data source(s) 2406 may collectively include
the devices 2308, 2310 and 2312 discussed above with
reference to FIG. 23. More generally, the data input
device(s) 2404 and the data source(s) 2406 may encompass
any and all devices conventionally used, or hereaiter pro-
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posed for use, 1n gathering, inputting, receiving and/or
storing 1information for insurance company claim files.

Still further, FIG. 24 shows, as parts of the computer
system 2400, personal computer 2408 assigned for use by
one or more physicians (who may be associated with the
insurance company’s long term disability insurance pro-
gram), automobile shop computer 2409 (e.g., to transmit
repair estimates), and personal computers 2410 assigned for
use by case managers (who might also be associated with
team leaders and/or claim handlers the long term disability
insurance program). The personal computers 2408, 2409,
2410 may be coupled to the data communication network
2402,

Also included 1n the computer system 2400, and coupled
to the data communication network 2402, 1s an electronic
mail server computer 2412. The electronic mail server
computer 2412 provides a capability for electronic mail
messages to be exchanged among the other devices coupled
to the data communication network 2402. Thus the elec-
tronic mail server computer 2412 may be part of an elec-
tronic mail system included in the computer system 2400.
The computer system 2400 may also be considered to
include further personal computers (not shown), including,
e.g., computers which are assigned to individual claim
handlers or other employees of the insurance company.

According to some embodiments, the segmentation,
assignment, and load balancing engine 2401 uses a predic-
tive model to facilitate a provisioning of claim handlers.
Note that the predictive model might be designed and/or
trained 1n a number of different ways. For example, FIG. 25
1s a flow chart illustrating how a predictive model might be
created according to some embodiments. At 2502, data to be
input to the predictive model may be analyzed, scrubbed,
and/or cleaned. This process might involve a broad review
of the relevant variables that may be included 1n the sample
data. Variables might be examined for the presence of
erroneous values, such as incorrect data types or values that
don’t make sense. Observations with such “noisy” data or
missing data may be removed from the sample. Similarly,
any data points that represent outliers may also be managed.

At 2504, a data reduction process might be performed.
This might occur, for example, between variables 1n the data
sample and/or within specific vanables. According to some
embodiments, certain variables may be associated with one
another and the number of these variables may be reduced.
For example, it might be noted that back injuries should not
be handled via an expedited workflow process. Within
certain variables, the raw values may represent a level of
information that 1s too granular. These raw values might then
be categorized to reduce the granularity. A goal of the data
reduction process may be to reduce the dimensionality of the
data by extracting factors or clusters that may account for the
variability 1n the data.

At 2506, any necessary data transformations may be
performed. Transformations of dependent and/or indepen-
dent variables 1n statistical models can be useful for improv-
ing interpretability, model fit, and/or adherence to modeling
assumptions. Some common methods may include normal-
izations of variables to reduce the potential eflects of scale
and dummy coding or other numeric transformations of
character variables.

Once these steps are complete, the predictive model may
be developed at 2508. Depending on the nature of the
desired prediction, various modeling techniques may be
utilized and compared. The list of independent variables
may be narrowed down using statistical methods as well as
business judgment. Lastly, the model coeflicients and/or
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weights may be calculated and the model algorithm may be
completed. For example, 1t might be determined that back
ijuries require a high degree of management (and thus,
according to some embodiments, a back injury might be
welghted more as compared to a shoulder injury and thus be
more likely to end up 1n a high complexity segment).

Note that many different types of data might be used to
create, evaluate, and/or use a predictive model. For example,
FIG. 26 1s a block diagram of a system 2600 1llustrating
mputs to a predictive model 2610 according to some
embodiments. In this example, the predictive model 2610
might recerve information about prior mnsurance claims 2620
(e¢.g., historical data). Moreover, the predictive model 2610
might receive monetary mformation about claims 2630 (e.g.,
a total amount of payments made 1n connection with a claim)
and/or demographic information 2640 (e.g., the age or sex of
a claimant). According to some embodiments, claim notes
2650 are input to the predictive model 2610 (e.g., and
keywords may be extracted from the notes 2650). Other
types of information that might be provided to the predictive
model 2610 include medical bill information 2660 (e.g.,
including information about medical care that was provided
to a claimant), disability details 2670 (e.g., which part or
parts of the body have been 1njured), and employment data
2680 (c.g., an employee’s salary or how long an employee
has worked for an employer).

The predictive model 2610, 1n various implementation,
may include one or more of neural networks, Bayesian
networks (such as Hidden Markov models), expert systems,
decision trees, collections of decision trees, support vector
machines, or other systems known 1n the art for addressing
problems with large numbers of variables. Preferably, the
predictive model(s) are trained on prior data and outcomes
known to the insurance company. The specific data and
outcomes analyzed vary depending on the desired function-
ality of the particular predictive model 2610. The particular
data parameters selected for analysis in the training process
are determined by using regression analysis and/or other
statistical techniques known 1n the art for identifying rel-
evant variables in multivariable systems. The parameters
can be selected from any of the structured data parameters
stored 1n the present system, whether the parameters were
input mto the system originally i a structured format or
whether they were extracted from previously unstructured
text.

Applicants have discovered that embodiments described
herein may be particularly useful in connection with the
isurance policies described herein. Note, however, that
other types of insurance may also be associated with
embodiments described herein. Moreover, the displays 500,
1400 1illustrated with respect to FIGS. 5 and 14 are only
provided as examples, and embodiments may be associated
with any other types of user interfaces. For example, FI1G. 27
illustrates a handheld claim segmentation and assignment
display 2700 according to some embodiments. In this par-
ticular user display 2700, a list of claim handlers 2710
assigned to various msurance claims 1s provided. Moreover,
a user might modify 2720 one or more of the assignments as
appropriate.

Note that the present invention provides significant tech-
nical improvements to msurance claim segmentation and/or
assignments to claim handlers. The present invention 1is
directed to more than merely a computer implementation of
a routine or conventional activity previously known in the
industry as it significantly advances the technical efliciency,
access and/or accuracy of insurance claim segmentation
and/or assignments to claim handlers by implementing a

10

15

20

25

30

35

40

45

50

55

60

65

22

specific new method and system as defined herein. The
present invention 1s a specific advancement in the area of
isurance claim segmentation and/or assignments to claim
handlers by providing technical benefits 1n data accuracy,
data availability and data integrity and such advances are not
merely a longstanding commercial practice. The present
invention provides improvement beyond a mere generic
computer implementation as 1t mvolves the processing and
conversion of significant amounts of data 1n a new beneficial
manner as well as the interaction of a variety of specialized
insurance, client and/or vendor systems, networks and sub-
systems. For example, 1in the present invention tens of
thousands insurance claims may be analyzed and automati-
cally assigned to an appropriate claim handler.

The present mvention has been described 1n terms of
several embodiments solely for the purpose of 1illustration.
Persons skilled 1n the art will recognize from this description
that the invention 1s not limited to the embodiments
described, but may be practiced with modifications and
alterations limited only by the spint and scope of the
appended claims.

What 1s claimed 1s:
1. A computerized system, comprising:
a data storage device storing data indicative of a plurality
of insurance claims submitted 1n connection with 1nsur-
ance policies, the data comprising a plurality of data
elements for each of the insurance claims;
a segmentation platform processor configured for:
determining, based on evaluation of the data stored by
the data storage device associated with a first insur-
ance claim with first segmentation logic, a first
segment classification for the first msurance claim,
the first segment classification being one of a plu-
rality of sequential segment classifications ranked
from lowest ranking to highest ranking based on at
least one of complexity and potential liability,
wherein at least the first segmentation logic com-
prises a rule mapping at least one parameter descrip-
tion value to a minimum ranking value of the plu-
rality of sequential segment classifications;

determining, based on evaluation of the data associated
with the first insurance claim with second segmen-
tation logic different from the first segmentation
logic, a second segment classification for the first
insurance claim, the second segment classification
being another one of the plurality of sequential
segment classifications,

comparing the first segment classification determined
based upon the first segmentation logic and the
second segment classification determined based
upon the second segmentation logic; and

transmitting an indication of the higher of the first and
second segment classifications, determined based
upon the comparing, to a load balancing and assign-
ment platform processor; and

a load balancing and assignment platform processor in
communication with the segmentation platform proces-
sor, configured for: selecting a first claim handler for
the first msurance claim based at least 1n part on the
higher of the first and second sequential segment clas-
sifications determined by the segmentation platform
processor associated with the first insurance claim, and
claam handler information; the selecting being per-
formed at least 1n part by a predictive model trained
with historical insurance claim information, the predic-
tive model including at least one of: (1) a neural
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network, and (11) a support vector machine; and trans-
mitting an indication of the selected first claim handler.

2. The system of claim 1, further comprising a claim
handler database which stores the claim handler informa-
tion, wherein the claim handler information comprises one
or more of (1) numbers of other isurance claims currently
assigned to claim handlers, (11) load factors associated with
claim handlers, and (i111) expertise attributes associated with
the claim handlers.

3. The system of claim 1, wherein the first insurance claim
comprises at least one of a new 1nsurance claim or a
previously segmented insurance claim having a change 1n at
least one of the plurality of data elements relating to the first
isurance claim.

4. The system of claim 1, wherein the load balancing and
assignment platform processor 1s further configured for
receiving, from a human resources computer platform, data
indicative of availability of a plurality of claim handlers,
wherein selecting the first claim handler for the first msur-
ance claim 1s further based at least 1n part on the received
data indicative of availability of a plurality of claim han-
dlers.

5. The system of claim 1, wherein the first insurance claim
1s a workers’ compensation claim, the first segmentation
logic 1s injury-driven foundation segmentation logic, and the
second segmentation logic comprises non-injury driven
rules.

6. The system of claim 1, wherein the load balancing and
assignment platform processor being configured for trans-
mitting an indication of the selected first claim handler,
comprises the load balancing and assignment platform pro-
cessor being configured for transmitting the indication of the
first claim handler to at least one of: (1) an email server, (11)
a workiflow application, (111) a report generator, (1v) a cal-
endar application, and (v) a claim handler device.

7. The system of claim 1, further comprising a configur-
able parameters database 1n communication with the seg-
mentation platform processor, the configurable parameters
database comprising a plurality of configurable parameters,
at least some of the configurable parameters defimng rules
mapping parameter description values to a parameter value
indicative of a ranking value.

8. The system of claim 7, further comprising a rules
database in communication with the segmentation platiorm
processor, the rules database comprising rules mapping
claim data i1tems to ranking values.

9. The system of claim 1, wherein the segmentation
platform processor 1s configured for re-runmng segmenta-
tion logic responsive to an adjustment of one or more
selected data elements after a first notice of loss.

10. A computer-implemented method, comprising:

determining, by a segmentation platform based on evalu-

ation with first segmentation logic of data stored by a
data storage device associated with a first isurance
claim, a first segment classification for the first msur-
ance claim, the first segment classification being one of
a plurality of sequential segment classfications ranked
from lowest ranking to highest ranking based on at least
one ol complexity and potential liability, wherein at
least the first segmentation logic comprises a rule
mapping at least one parameter description value to a
minimum ranking value of the plurality of sequential
segment classifications;

determining, by the segmentation platform based on

evaluation with second segmentation logic different
from the first segmentation logic of the data associated
with the first insurance claim, a second segment clas-
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sification for the first insurance claim, the second
segment classification being another one of the plural-
ity of sequential segment classifications,
comparing the first segment classification determined
based upon the first segmentation logic and the second
segment classification determined based upon the sec-
ond segmentation logic;
transmitting an indication of the higher of the first and
second segment classifications, determined based upon
the comparing, to a load balancing and assignment
platform processor;
responsive to receipt of the transmitted indication of the
higher of the first and second segment classifications,
by a load balancing and assignment platform processor
in communication with the segmentation platiorm:
selecting a first claim handler for the first insurance
claim based at least 1n part on the higher of the first
and second sequential segment classifications deter-
mined by the segmentation platform associated with
the first insurance claim, and claim handler informa-
tion; the selecting being performed at least in part by
a predictive model trained with historical msurance
claim information, the predictive model including at
least one of: (1) a neural network, and (1) a support
vector machine; and

transmitting an indication of the selected first claim
handler.

11. The computer-implemented method of claim 10,
wherein the claim handler immformation comprises one or
more of (1) numbers of other nsurance claims currently
assigned to claim handlers, (11) load factors associated with
claim handlers, and (i111) expertise attributes associated with
the claim handlers.

12. The computer-implemented method of claim 10,
wherein the first insurance claim comprises at least one of a
new 1nsurance claim or a previously segmented insurance
claim having a change 1n at least one of the plurality of data
clements relating to the first isurance claim.

13. The computer-implemented method of claim 10,
wherein the load balancing and assignment platform pro-
cessor 1s 1n communication with a human resources com-
puter platform, and wherein the method further comprises,
by the load balancing and assignment platform processor,
receiving from the human resources platform, data indica-
tive of availability of a plurality of claim handlers, and
selecting the first claim handler for the first insurance claim
based at least in part on the received data indicative of
availability of a plurality of claim handlers.

14. The computer-implemented method of claim 10,
wherein the transmitting by the load balancing and assign-
ment platform processor of an indication of the first claim
handler comprises transmitting the indication of the first
claim handler to at least one of: (1) an email server, (11) a
worktlow application, (111) a report generator, (1v) a calendar
application, and (v) a claim handler device.

15. The computer-implemented method of claim 10,
wherein the sequential segment classifications, comprise at
least six classifications.

16. The computer-implemented method of claim 10,
wherein the determining the first segment classification by
the segmentation platform processor comprises communi-
cating with a configurable parameters database in commu-
nication with the segmentation platform processor, the con-
figurable parameters database comprising a plurality of
configurable parameters, at least some of the configurable
parameters defining rules mapping parameter description
values to a parameter value indicative of a segment ranking.
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17. The computer-implemented method of claim 16,
wherein the determining the first segment classification by
the segmentation platform further comprises communicating,
with a rules database, the rules database comprising rules
mapping claim data items to ranking values.

18. The computer-implemented method of claim 10, fur-
ther comprising, by the segmentation platform, re-running,
segmentation logic responsive to an adjustment of one or
more selected data elements after a first notice of loss.
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